The microbiological transformation of ent-beyer-15-en-18-ol 1 and ent-beyer-15-en-19-ol 2, using Mucor plumbeus, resulted in hydroxylated products. After nine days of incubation, 15β,16β-epoxide-ent-beyeran-7b,18-diol 3, ent-beyer-15-en-7b,19-diol 4 and 15β,16β-epoxide-ent-beyeran-7b,19-diol 5 were isolated. The metabolites were identified by spectroscopic methods.
INTRODUCTION
Biotransformation is today considered to be an economically competitive technology by synthetic organic chemists in search of new production routes for fine chemical, pharmaceutical and agrochemical compounds 1 . From the different transformations catalyzed by enzymatic systems, the selective hydroxylation of non-activated carbon atoms is particularly interesting, because this transformation is difficult to achieve by classical methods 2, 3 . The introduction of hydroxyl groups in diterpenoids may enhance existing properties or lead to new biological activities. Microbial transformations have been used to introduce hydroxyl groups at positions remote from the functional group on diterpenoid molecules, such as stemodanes 4 , kaurenes 5 , pimaranes 6 , among others. We had carried out the biotransformation of ent-beyerene derivatives with Giberella fujikuroi (analogue biosynthesis) concluding that the presence of a 18 hydroxyl in the molecule is inhibitory for the formation of the gibberellins 7, 8 . Although several microbial hydroxylations on beyerane derivatives [9] [10] [11] (11-16 mL) and Tween 80 (three drops) was evenly distributed between the flasks and the incubation allowed to continue for a further 9 days. The broth was filtered and the culture filtrate extracted with EtOAc. The mycelium was treated with liquid nitrogen, crushed in a mortar and extracted with EtOAc. Both extracts were combined and separated into 'acidic' and 'neutral' fractions with aqueous NaHCO 3 .
Incubation of ent-beyer-15-en-18-ol, 1: The substrate 1 (300 mg) in EtOH (20 mL) was distributed between 80 conical flasks. Its biotransformation gave in the neutral fraction, starting material (130 mg) and 15β,16β-epoxide-entbeyeran-7b,18-diol 3 (20 mg) and 15β,16β-epoxide-ent-beyeran-7b,19-diol, 4 (45 mg). Transformed products were not obtained in the acid fraction. Table 1 Figure 1: Natural and Biotransformed terpenes.
RESULTS AND DISCUSSION
Baccharis tola (Compositae), popularly known as ''ñaka or lejía" is a perennial herb that grows wild in Antofagasta, Chile. Previous phytochemical studies of these plant established the presence of the triterpene oleanolic acid, as well as two ent-beyerene -type diterpenoids, ent-beyer-15-en-18-ol, 1 and ent-beyer-15-en-19-ol, 2. These diterpenoids are rare and little-studied biologically thus far Hz) attributable proton geminal to an hydroxyl group. The chemical shift and form of the signal of this proton described may be due to an equatorial proton geminal to the hydroxyl group. The position of these newly introduce hydroxyl (C-7) was confirmed by 13 C NMR spectrum ( Table 1) . The signal for C-5 was shifted upfield by Dd 1-4 9.6 ppm, C-9, C-14 and C-15 were shifted upfield by 
CONCLUSIONS
The presence of an hydroxyl group at C-18 or C-19 does not affect the hydroxylation pattern with M. plumbeus. A different situation was observed in the biotransformation of these products with G. fujikuroi, where only compound 2 produced gibberellines and compound 1 produced hydroxylation at C-7 and C-19 7 .
